Activated charcoal which comes in synonyms of; carbon, charcoal, medicoal and Norit is very useful in the field of pharmaceutical medicine and in industries. The medicoal samples were sourced for this study from Nigerian plants, namely; Mangifera indica (Mangoe tree), Psidium guajara (Guava tree) and Persea gratissima (Avocado tree). Samples were prepared by carbonization and thermal activation prior to characterization evidence such as percentage of carbonized residues, ash values, fixed carbon contents, pH of aqueous solution, and limits of heavy metal presence. Liquid phase study was conducted by adoption of Freundlich adsorption model. Following this, data were generated for adsorption profile of methylene Blue (MB) on the various samples of activated charcoal inclusive of the commercial grade (standard). Ultra violet spectroscopy was used to measure the respective adsorption capacities. The results were statistically significant using a one-tail (ANOVA) at confidence level of P < 0.05. Persea gratissima ranked the highest in performance out of the three test samples with MB adsorption (9.95 mg/g) and compared favourably with the standard (9.96mg/g). Psidium guajava exhibited the least performance (1.04mg/g). All samples showed desirable aqueous pH of range (6-8). The research has shown that low cost and easily accessible, locally sourced activated charcoal is a recommendable alternative to the commercially available products.
Introduction
The Science of absorption involves adhesion of atoms, ions or materials, from a gas, liquid or dissolved solid to a surface [1] . By this phenomenon, a film of the adsorbate is created on the surface of the adsorbent [2] . The adsorption events are different from absorption where a fluid (the adsorbate) permeates or is dissolved by a liquid or solid. Often, the term sorption refers to both processes, whereas desorption is a reverse of adsorption. Solids, particularly in finely divided states have large surface areas, and therefore, charcoal, silica gel, alumina gel, clay, collids, metals in finely divided state, all act as good adsorbents.
Generally, adsorption is categorized into physical process that is multi layer and exhibits dipole dispersions, hydrogen bonds and London Van der waals interactions. The chemical adsorption on the other hand is mono layer and shows formation of strong chemical bonds between adsorbate molecules and specific surface locations, also referred to as chemically active sites [3] . This chemisorption involves high activation energy and also referred to as activated adsorption [4] . Physical type of adsorption at low temperatures can transform into chemisorptions at increased temperatures. Adsorption phenomenon can be affected by a number of factors such as; smaller particle sizes which facilitate both attainment of equilibrium and nearly full adsorption capacity; larger surface area enhances adsorption capacity as well as contact or residence time which influences adsorption [5] .; Affinity of the solute for the adsorbent; Degree of ionization of the adsorbate molecules and the pH of the system. It is not usually easy to indicate the adsorption type, as both physical and chemical adsorption sometimes occurs simultaneously.
Adsorption isotherm represents the amount of the adsorbate bound at the surface as a function of the material present in the gas phase and/or in the solution at equilibrium and at a constant temperature. Three isotherm models are prominent namely:
Langmuir, Freudlieh and Bruaun Emmeth -Teller (BET). Of these, Freundlieh appears to be most appropriate for adsorption of solute than gases [6] . The Freudlieh empirical formula is expressed as:
Where x is the quantity of the adsorbed (mg); m is the mass of the adsorbent (gm); P is the pressure of the adsorbate which can as well transform into the concentration (c) of the solute. The constants K and n are empirical values for each adsorbentadsorbate pair at a given temperature. Since the process and constants of adsorption relate to dynamic equilibrium, they obey the Van 't Hoffs' equation;
where T is the absolute temperature; ∆H is change in enthalpy, R is the universal gas constant and K is the surface coverage constant.
The adsorption of methylene Blue (MB) is used for the comparative study of adsorptive capacity of different test samples of activated charcoal derived from Nigeria plants as well as the standard. The data so generated were fitted into the Freudlieh adsorption model for a plot of Log x/m against log (C). The graph is linear with log k as the intercept. The higher the value of K, then the greater, the adsorption capacity of charcoal product [7] .
The applications of adsorption phenomenon include: Control of humidity, gas masks, production of high vacuum, discoloration, deodorization, heterogeneous catalysis, separation of inert gases, in pharmaceutical medicine (in vivo resolution of flatulence and in detoxification) as well as in chromatographic techniques. The properties of activated charcoal could be categorized broadly as physical and chemical. The most important physical property is the surface area. For specific application, the surface area available for adsorption depends on the molecular size of the adsorbate and the pore diameter of the activated carbon [8] . The density of activated carbon, together with its specific adsorptive capacity for a given substance can be used to determine grades of activated charcoal required for an existing system [9] . The chemical properties involve the following; [10, 11] . iodine number which is a useful parameter in assessing performance of charcoal; molasses number that assesses the coal capacity to adsorb large molecules; Tannin adsorption value is useful in evaluation of charcoal with large and medium size molecules. Others are dechlorination, hardness or abrasion numbers and ash residues.
British pharmacopeia (2012), made certain specifications on medicoal with respect to; its definition, appearance, solubility, identification and limits of heavy metal contents [12] .
In this investigation, methylene blue dye stuff and ultra violet spectroscopic measurements were useful tools. The data so generated were then applied to Freudlich adsorption isotherm model in order to determine the adsorption capacities of all the test samples.
Materials and Methods:
The stem parts of Mangifera indica (Mangoe tree), Psidium guajara (Guava tree) and Persea gratissima (Avocado pear tree). were collected from Ibari/Obelle village in Emoha L.G.A of Rivers State in the month of May, 2013. Each was chopped into chips, air dried, for 4 weeks under the ambient laboratory temperatures and then carbonized by using a muffler furnace (model SXL -China) at 650 0 C for 30 minutes. Each of the charcoal samples after carbonization was collected, pulverized by using; mortar, pestle, mesh size number 250 sieve and thereafter stored in air -tight containers with appropriate labels [13] . The sieving process was also carried out on the commercial sample of the activated charcoal.
Each activated charcoal sample was subjected to activation process prior to use by heating in the oven at 100 0 C for 2 hours. This acts to facilitate elimination of all adsorbed atmospheric moisture and other volatile impurities.
Following standard methods for qualitative analysis of the samples, tests were carried out for; the percentage yield of carbonized samples [14] .; the percentage ash content [15] ; the percentage fixed carbon content [16] ; the pH of aqueous solution [17] . The toxic limits of heavy metals [18] , by Atomic Absorption spectroscopy (AAS).
Adsorption capacities of the various charcoal samples were determined by adopting the method of M. Hema and P. Martins [19] .
In this case, five 150ml solutions of varying concentrations namely; (20 mg/L; 40 mg/L; 60 mg/L; 80 mg/L and 100 mg/L) of methylene blue dye were prepared by dissolving; 3.0; 6.0; 9.0; 12.0 and 15.0 mg of the dye in 150 ml of distilled water.
To each of these solutions of dye was added 2.0 g of different test activated charcoal samples namely; M.indica, p. guajava, P, gratissima and the commercial sample. The mixtures were allowed to equilibrate for 2 hours, filtered and samples drawn to determine absorbance using the U.V. spectrophotometer. The respective concentrations of test samples were extrapolated from the constructed calibration curves of MB by applying the measured absorbance [20] . The concentrations so obtained from the calibration curves (C1) are substituted into the following equations;
Where; qe is the amount of dye adsorbed at equilibrium per unit mass of adsorbent -charcoal (mg/g). Co is the initial dye concentration (mg/L); C1 is the final dye concentration (mg/L); X is the dose of adsorbent -charcoal (g/L)
The Freundlieh plot of qe against log C1 is linear with constants k (intercept on the concentration axis and the slope is reciprocal of n). 
RESULTS:

RESULTS FOR QUALITATIVE ANALYSIS OF THE CHARCOAL SAMPLES
Table1: RESULTS FOR PERCENTAGE YIELD OF CARBONIZED PRODUCT OF PLANT RAW MATERIALS
RAW MATERIAL WEIGHT BEFORE CARBONIZATION (g) WEIGHT AFTER CARBONIZATION (g)
PERCENTAGE
Discussions:
The qualitative or proximate analysis of the adsorbed activated charcoal samples (P. gratissima, M. indica, P. guajava and the commercial product), shown in tables 1 to 4 above was informative on one hand. Additionally, on the other hand so were the data generated on the M.B. dye adsorption for the same set of samples as in figures 1 to 4 above.
The percentage yield of carbonization of P. gratissima (31.00), correlated well with its high adsorptive capacity when compared with others; M. indica (28.70) and P. guajava (29.80). The yield of carbonized product content determined the suitability of the raw material with respect to economic benefits and process effectiveness [21] . It then implies from this study that the plant; P.
gratissima has the highest economic benefits and process efficacy of all the test samples.
The ash value as a residue left after carbaceous portion, being a measure of the inorganic content of the charcoal, is also an indicator of quality of activated charcoal. The ash content consists majorly of minerals such as silicates and oxides of aluminum, iron, magnesium and calcium. By this, the source of charcoal with a high inorganic content and low organic carbon content can lead to a poor adsorption performance. Both the percentage ash value and fixed carbon are important factors that influence the adsorption potential of charcoal samples, hence, a higher value of percentage ash indicates a lower percentage fixed carbon content [22] . Tables 2 to 4 above show the profile of the standard sample with least ash value (10%) and highest fixed carbon content (90%). This is closely followed by that of p. gratissima (11%) and (89%) ash value and fixed carbon respectively. P. guajava ranked lowest of the test samples (33%) ash value and (67%) fixed carbon content.
As shown in table 3 above, the charcoal pH ranges from 6 -8 and is appropriate for most applications [23] . Based on this pH of aqueous solution, all the samples including the standard ranked equally well and could be useful for most applications involving adsorption from aqueous solution such as in water treatment. The usefulness in pharmaceutical medicine could be well pronounced as they might not impact significantly on the pH of the bio-system.
For toxicological considerations, B.P. 2012 specified officially acceptable limits for lead (10 ppm); Copper (25 ppm) Zinc (25 ppm) and iron in trace quantities. As in table 4 above, heavy metals analysis showed compliance by all the samples including the standard, for contents of lead, copper, zinc and iron using the Atomic Absorption spectroscopy. (AAS).
From the Freudlich graphs in figures 1 to 4 above, P. gratissima (9.947 mg/g) ranked almost equally in adsorptive capacity of MB to that of the standard (9.959 mg/g) while P. guajava exhibited the lowest adsorption performance of (1.040 mg/g). This research is a comparative investigation and has shown that P. gratissima can serve as an equally excellent, locally sourced, cost effective and readily available alternative activated charcoal for use in pharmaceutical medicinel.
CONCLUSION:
The investigation is quite revealing that it is possible to obtain effective activated charcoal from local Nigerian plants such as P.
gratissima and can compare favorably with international grade by these experimental parameters. Further development of this initiative can be a great potential for economic benefits to industries in general and Pharmaceutical world in particular. This can also enhance the Gross Domestic Products (GDP) of nations if well explored.
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